The RBE for skin tumors and hair follicle damage in the rat following irradiation with alpha particles and electrons.
Rat skin was irradiated with cyclotron-accelerated alpha particles with doses ranging from 210 rads to 6850 rads and monoenergetic electrons with doses ranging from 810 rads to 12,300 rads. The beams were modified so that the depth-dose curves were approximately identical with penetrations of about 1.0 mm. Tumors were counted every 4 weeks for 80 weeks, and at death or sacrifice the hair follicle damage was assessed by using "whole mounts" of separated epithelium. The RBE values determined from a comparison of the dose response curves were: acute skin injury, RBE = 3.0+/-1.0; hair follicle survival, RBE = 2.1 +/- 0.7; hair follicle damage, RBE = 2.6 = 0.4; tumor induction, RBE = 2.9+/- 0.5. Within the experimental error, these values were independent of the dose. For both types of radiation, the tumor incidence increased approximately as the square of time and at low doses approximately as the 4th power of dose. The histological characteristics of the tumors and the correlation between the incidence of tumors and damaged hair follicles were independent of the type of radiation. The results were consistent with the hypothesis that structural damage to the hair follicles is a factor in the tumor induction process.